There exist several strategies to define DSs with U B (6) ⊗ U F (12) as a starting point [21] . They all define a chain of nested subalgebras, relying on the existence of isomorphisms between boson and fermion algebras and ending in the symmetry algebra. Here we focus on the SO BF (6) DS limit of the model, corresponding to the classification:
where underneath each algebra (G) the associated labels of the irreducible representations (irreps) are indicated. The indicated Bose-Fermi algebra G BF is the direct sum of G B and G F . 
Explicit expressions for the above Casimir operators are given in Table I . The associated eigenvalue problem is analytically solvable, leading to the energy expression 
respectively.
Algebra Generators and Casimir operatorsĈ
The energy spectrum of the Hamiltonian (2) is then determined once the allowed values of τ 2 ), L, and J for a given N are found. Such branching rules can be obtained with standard group-theoretical techniques [21] . The lowest-lying states in the spectrum of an odd-mass nucleus, WhileĤ DS (2) is completely solvable, the question arises whether terms can be added that preserve solvability for part of its spectrum. This can be achieved by the construction of a PDS.
The algorithm to construct an Hamiltonian with a PDS is based on its expansion,Ĥ = α,β u αβB † αBβ , in terms of tensors which annihilate prescribed set of states [3, 4] . The tensors of interest in the present study, are listed in Table II . They are composed of two-particle operators (either two bosons or a boson-fermion pair), and have definite character under the chain (1),
. The corresponding annihilation operators with the correct tensor properties follow fromT 
where T = U or V. All these operators annihilate particular states, hence lead to a PDS of some kind. For example, the operators with
for all permissible (στ LJM J ). This is so because a state with N −1 bosons and no fermion has the U BF (6) Similar arguments involving SO(6) multiplication lead to the following properties for the V operators which have SO(6) tensor character 0, 0 :Ṽ
Normal-ordered interactions with PDS can now be constructed out of the T -operators in Table II , aŝ
where H.c. stands for Hermitian conjugate. Particular linear combinations of terms in Eq. (6) yield the
whereÛ
0 , and the quadratic Casimir of SO BF (6) is obtained for
0 . In general,Ĥ of Eq. (6) is not invariant under U BF (6) nor SO BF (6), yet the relations in Eqs. (4)- (5) The SO(6) limit of the interacting boson model [23] is known to be of relevance for the even-even platinum isotopes [24] . Accordingly, the classification (1) is proposed in the context of the IBFM to describe odd-mass isotopes of platinum with the odd neutron in the orbits 3p 1/2 , 3p 3/2 , and 2f 5/2 , which are dominant for these isotopes [25, 26] . In the current application of PDS to 195 Pt, we take a restricted Hamiltonian which, in the notation of Eqs. (7)- (8), has the form
and N = 6. These interactions can be transcribed as tensors with total pseudo-orbitalL and pseudo-spiñ S coupled to zero total angular momentum. In particular, the a 1 term in Eq. (9) hasL =S = 1, while the a 0 , a 2 and a 3 terms haveL =S = 0.
The experimental spectrum of 195 Pt is shown in Fig. 1 , compared with the DS and PDS calculations. A large amount of information also exists on electromagnetic transition rates and spectroscopic strengths. In Table III, The same E2 operator is used as in previous studies [27, 28] of the SO
is its fermion analogue (see Table I in the transition has a DS structure (as in Refs. [27, 28] ) or whether it is mixed by the PDS interaction. It is seen that when both have a DS structure the B(E2) value does not change, only slight differences occur when either the initial or the final state is mixed, and the biggest changes arise when both are mixed.
V. PDS AND INTRINSIC STATES
An alternative way of constructing Hamiltonians with PDS for an algebra G, is to identify n-particle operators which annihilate a lowest-weight state of a prescribed G-irrep [3]. In the IBFM, such a state, which transforms as [N + 1] ands = 1/2 under U BF (6) ⊗ SU F (2), is given by
where
2,0;1/2,ms + c † 0,0;1/2,ms ) in the˜ -s basis defined above. |Ψ g is a condensate of N bosons and a single fermion, and represents an intrinsic state for the ground band with deformation β. The Hermitian conjugate of the following two-particle operators [20] . Table II .
In case of axially-symmetric shapes, SO BF (5) is no longer a conserved symmetry and the following additional operators can contribute to Hamiltonians with other types of PDS,
The above operators contain a mixture of components with different SO BF (5) character (τ = 1, 2), and annihilate the intrinsic states of Eqs. (10) and (12) . The solvable states are now obtained by angular momentum Spin BF (3) projection. The operators in Eqs. (11) and (13) are the Bose-Fermi analog of the proton-neutron boson-pair operators comprising the intrinsic part of the IBM-2 Hamiltonian [29] , and used in the study of F-spin PDS [30] .
VI. SUMMARY AND OUTLOOK
We have considered an extension of the PDS notion to Bose-Fermi systems and exemplified it in 195 Pt.
The analysis highlights the ability of a PDS to select and add to the Hamiltonian, in a controlled fashion, required symmetry-breaking terms, yet retain a good DS for a segment of the spectrum. These virtues greatly enhance the scope of applications of algebraic modeling of complex systems. The operators of Eqs. (11) and (13) can be used to explore additional PDSs in odd-mass nuclei, e.g., SU BF (3) PDS for β = √ 2. Partial supersymmetry, of relevance to nuclei [31] , can be studied by embedding U B (6) ⊗ U F (12) in a graded Lie algebra. Work in these directions is in progress.
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